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Bismuth ferrite doped by samarium ( BFOSm: ) is one of the most perspective 
lead free piezoelectric. Sintering of BFOSm:  ceramics with composition close to 
morphotropic phase boundary (MPB) significantly enhance piezoelectric coefficients 
and dielectric permittivity close to one obtained in lead zirconate titanate [1]. Recent-
ly we demonstrated that cycling of ceramics with MPB composition results in ap-
pearance of ‘dual’ strain mechanisms: ferroelectric/ferroelastic switching and a previ-
ously unreported electric field induced phase transition of an anti-polar intermediate 
phase. We showed that intermediate phases play an important role in the macroscopic 
strain response, and may have potential to enhance electromechanical properties at 
polar-to-non-polar MPBs [2].  
Here we used scanning probe microscopy (SPM) in piezoresponse force micros-
copy (PFM) mode for the investigation of local phase transition from anti-polar to po-
lar (R3c) phase. We demonstrated that application of electric field to SPM tip allows 
to induce phase transition locally under the tip. To exclude possible input of injected 
charges we used Kelvin probe microscopy. It was shown that injected charge has an 
exponential relaxation while R3C phase become stable ten of hours. 
Dependences of the average radius of the formed R3c phase area on the amplitude 
and duration of voltage pulses was obtained. Dependences on voltage demonstrated 
linear behavior while dependence on duration was close to logarithmic. Characteristic 
parameters of phase transition were subsequently extracted. Peculiarities of the phase 
transition near the grain boundaries have been revealed. 
The equipment of the Ural Center for Shared Use “Modern nanotechnology” 
UrFU was used. The research was made possible in part by the Ministry of Education 
and Science of the Russian Federation (Contract 14.587.21.0022, UID 
RFMEFI58715X0022). 
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